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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a gas barrier film as a packaging material for food, 
medicines, and others which is transparent, has good impact resistance and flexibility, and 
is excellent in hydrophobic^ and water repellence. 

SOLUTION: In a method for producing a water-repellent gas-barrier film 1 , a gas-barrier 
layer 20 is fomied at least on one side of a backing 10 of a plastic film, the gas barrier 
layer 1 0 contains silicon oxide and at least one compound of at least one element selected 
. from the group consisting of carbon, hydrogen, silicon, and oxygen, the concentration of 
the compound(s) in the surface 20a of the gas-barrier layer exceeds 50%, and the 
gas-barrier layer 20 is laminated by a plasma CVD method in the presence of the vapor of 
an organosilicon compound and oxygen or a gas having oxidizing power. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
. 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a gas barrier layer at least on one side of a substrate which becomes with a 
plastic film, and this gas barrier layer, A water-repellent gas barrier film which at least one kind 
of compound which consists of one sort or two sorts or more of elements in a silicon oxide, 
carbon, hydrogen and silicon, and oxygen is contained, and concentration of this compound in the 
surface of this gas barrier layer exceeds 50%, and is characterized by things. 
[Claim 2]A manufacturing method of a water-repellent gas barrier film laminating said gas barrier 
layer with plasma CVD method under existence of gas which has a steam, oxygen, or oxidizing 
power of an organosilicon compound at least. 

[Claim 3]A packed body characterized by considering it as a transparent packing material of 
foodstuffs, drugs, and an optic using said water-repellent gas barrier film according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the gas barrier film which is used for the package 
of foodstuffs, drugs, an optic, etc. and which is transparent and has the barrier property of 
oxygen or a steam. 

In particular, it is related with a canal and the gas barrier film excellent in water repellence. 
[0002] 

[Description of the Prior Art]Conventionally, as wrapping used for the package of foodstuffs, 
drugs, an optic, etc., in order to prevent the influence of oxygen, a steam, etc. used as the cause 
of changing [ quality ] contents, the packing material which laminated the aluminium foil layer 
which has gas barrier property in the plastic film was known, and it has used. However, although 
the stable gas barrier property was obtained, such a packing material lacked in transparency and 
had the problem that contents were hard to see. As for the packing material with a thick 
aluminium foil layer, in the incineration processing which is one of the waste treatment after use, 
the melted ingot of aluminum got twisted around the fire grate of an incinerator, etc., and the 
problem of having damaged an incinerator or becoming inhibition of normal operation also had it. 
[0003]On the other hand, the art of the film which applied the polyvinylidene chloride, and the 
film as an ethylene vinyl alcohol copolymer was indicated as a transparent gas barrier film. 
However, in the film which applied the polyvinylidene chloride, since chlorine was included, in the 
incineration processing at the time of abandonment, there were problems, such as shortening of 
the life time by the environmental problem by generating of harmful gas etc., the corrosion of an 
incinerator, etc. In the film of an ethylene vinyl alcohol copolymer, there was a problem that 
oxygen barrier property deteriorated easily with a steam. 

[0004]Then, the thing which made inorganic oxides, such as oxidized silicon, an aluminum oxide, 
and magnesium oxide, laminate by the vacuum deposition method or the SUPAKKU Ling s 
method on a plastic film is developed as wrapping which cancels these problems. 
[0005]As mentioned above, the gas barrier film in which the gas barrier layer which comes with 
oxidized silicon etc. on the plastic film represented by polyester film using a vacuum deposition 
method etc. was laminated, Since it had oxygen barrier property and steam barrier property and 
had transparency, it was fond as packaging films, such as foodstuffs, and was used. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the barrier layer which consists of metal 
oxide thin films, such as oxidized silicon, in the above-mentioned conventional technology, The 
particles of a metallic oxide are vapor-deposited on a film, an opening called the grain boundary 
exists between metallic oxide particles, and barrier property needs to thicken thickness with 
500-2000 A as this kind of a thing rather than necessarily needs to be enough, Since barrier 
property was revealed in the state where the oxidation number is low, a gas barrier layer's not 
being water-white and a gas barrier layer were thick, and since there was no flexibility, there 
were various problems that adhesion of that it is easy to produce a crack, a gas barrier layer, 
and a film was weak. 
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[0007] Furthermore, a thing with the characteristic that a liquid piece is good and does not 
become dirty easily in the situation where the gas barrier layer surface other than transparency 
or gas barrier property touches with a fluid directly is desired as packing materials, such as 
foodstuffs, drugs, an optic, in recent years. 

[0008]Then, the method of solving above-mentioned flexibility and transparency by laminating a 
- gas barrier layer on a substrate with plasma CVD method is indicated by JP.8-142252.A. 

However, although it was effective in giving flexibility and transparency, the carbon concentration 
on the surface of a gas barrier layer currently indicated by this gazette was insufficient in order 
to give a canal and water repellence to the gas barrier layer surface. 
[0009]The place which this invention solves the problem and the requesting point of this 
conventional technology, and is made into the technical problem, It is in providing the gas barrier 
film which has the gas barrier layer which is used as packed bodies, such as foodstuffs, drugs, an 
optic, and which was water-white, was excellent in impact resitance, and was rich in flexibility, 
and was excellent in a canal and water repellence. 
[0010] 

[Means for Solving the Problem]In order to attain an aforementioned problem in this invention, 
first in an invention of claim 1. Have a gas barrier layer at least on one side of a substrate which 
becomes with a plastic film, and this gas barrier layer, At least one kind of compound which 
consists of one sort or two sorts or more of elements in a silicon oxide, carbon, hydrogen and 
silicon, and oxygen is contained, and it is considered as a water-repellent gas barrier film which 
concentration of this compound in the surface of this gas barrier layer exceeds 50%, and is 
characterized by things. 

[001 1]In an invention of claim 2, it is considered as a manufacturing method of a water-repellent 

gas barrier film laminating said gas barrier layer with plasma CVD method under existence of gas 

which has a steam, oxygen, or oxidizing power of an organosilicon compound at least. 

[0012]In an invention of claim 3, it is considered as a packed body considering it as transparent 

packing materials, such as foodstuffs, drugs, an optic, using said water-repellent gas barrier film 

according to claim 1 . 

[0013] 

[Embodiment of the Invention]An embodiment of the invention is described below. As the water- 
repellent gas barrier film of this invention is shown in drawing 1 , have a gas barrier layer (20) at 
least on one side of the substrate (10) which becomes with a plastic film, and this gas barrier 
layer (20) A silicon oxide, It is the continuous layers containing at least one kind of compound 
which consists of one sort or two sorts or more of elements in carbon, hydrogen, silicon, and 
oxygen, and the concentration of this compound in the surface (20a) of this gas barrier layer (20) 
is a water-repellent gas barrier film (1) exceeding 50%. 

[0014]In formation of the above-mentioned gas barrier layer (20), under existence of the gas 
which has the steam, oxygen, or the oxidizing power of an organosilicon compound at least, with 
plasma chemistry gaseous phase vacuum deposition (henceforth plasma CVD method). It is a 
manufacturing method of the water-repellent gas barrier film laminated on the substrate (10) 
which becomes with a plastic film. 

[001 5] According to the manufacturing method of the above-mentioned water-repellent gas 
barrier film, a gas barrier layer (20), Are the continuous layers containing the compound which 
consists of at least one sort or two sorts or more of elements in a silicon oxide, carbon, 
hydrogen and silicon, and oxygen, and the oxidation number of oxidized silicon as a silicon oxide 
by 1.3-1.8. The part which the gas barrier layer (20) contains [ the compound which consists of 
at least one sort or two sorts or more of elements in carbon, hydrogen, silicon, and oxygen ] 0.1 
to 40%, and the oxidation number of oxidized silicon by 1.0-1.8. The compound which consists of 
at least one sort or two sorts or more of elements in carbon, hydrogen, silicon, and oxygen 
serves as continuous layers which have two parts of the part which the gas barrier layer (20) 
contains 50 to 80%. Even if it makes it incline continuously between this part, and it is 
discontinuous-like, it is not cared about. In this case, the site of oxygen of oxidized silicon may 
be replaced by other elements, such as carbon and nitrogen. A metallic oxide, a fluoride, a 
nitrogen compound, etc. may be made to contain in the film used as this gas barrier layer (20) in 
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the range which does not spoil transparency and gas barrier property. 

[0016]Thus t the water-repellent gas barrier film (1) of this invention can give pliability, and a 
canal and water repellence by making high the carbon content of the surface (20a) of a gas 
barrier layer (20). 

[0017]As an organosilicon compound for forming a gas barrier layer (20) with the above- 
- mentioned plasma CVD method, 1,1,3, and 3 - tetramethyl disiloxane, hexamethyl disiloxane, 

Vinyl trimethylsilane, methyl trimetoxysilane, a hexamethyl disilane, Methylsilane, dimethylsilane, 

trimethylsilane, a diethylsilane propylsilane, Phenylsilane, vinyltriethoxysilane, 
" vinyltrimetoxysilane, A tetramethoxy silane, a tetraethoxysilane, phenyltrimethoxysilane, Methyl 

triethoxysilane, octamethylcyclotetrasiloxane, etc. are mentioned, it can choose suitably from 

them, and 1, 1, 3, 3, - tetramethyl disiloxane, hexamethyl disiloxane, and 

octamethylcyclotetrasiloxane are especially preferred. However, not the thing limited to these 
but an aminosilane, a silazane, etc. can be used. 

[0018]The above-mentioned organosilicon compound which is all a fluid is made to evaporate in 
the above-mentioned plasma CVD, The gas (for example, N 2 0, C0 2 , etc.) which has oxygen or 

oxidizing power, and mixed gas, Or the material gas which mixed helium and/or argon which are 
inactive gas to the above-mentioned mixed gas, Or nitrogen, fluoridation carbon, etc. can be 
introduced into the plasma CVD device with which the substrate (10) which becomes with 
******** and a plastic film is installed, and a 50-5000-A-thick gas barrier layer (20) can be 
formed in this. 100-500-A thickness is desirably desirable from the field of barrier property and 
pliability. 

[0019]Thus, a compound with Si- O combination exists in the silicon oxide layer used as the 
formed gas barrier layer (20), and, otherwise, the compound which consists of one sort or two 
sorts or more of elements contains out of carbon, hydrogen, silicon, and oxygen. For example, a 
compound with C- H coupling, a compound with Si- H coupling, C- When the compound with O 
combination, the compound with Si- C combination, or the carbon simple substance is the shape 
of graphite, the shape of a diamond, and the shape of fullerene, the organosilicon compounds and 
those derivatives of a raw material may be included further. When an example is given 
concretely, there are hydro-silica with hydrocarbon with alkyl groups and methylene groups, such 
as a methyl group, the hydroxy carbon containing hydroxy! and a ketone group or a silyl group, 
and a silylene group and a derivative with hydroxyl groups, such as a silanol, further. Also except 
the above, the kind of compound contained in a barrier layer and quantity are controllable by 
changing the presentation of material gas, and vacuum evaporation conditions. 
[0020]As a substrate (10) which becomes with the plastic film which provides the above- 
mentioned gas barrier layer (20), **** selection can be made by the purpose of using this film, 
etc. For example, polyethylene resin, polypropylene resin, polystyrene resin, Polyester resin, 
polyamide resin, polycarbonate resin, an acrylic resin, Polyvinyl alcohol resin, ethylene/vinyl 
alcohol copolymer, It can be considered as the resin film which is not extended [ extension of 
polyethylene terephthalate resin, polybutyrene terephthalate resin, polyacrylonitrile resin, 
polyurethane resin, polyvinyl chloride resin polyacrylamide resin cellulosic resin, etc., or ]. 
Although this substrate may be a monolayer, it may be the multilayer structure which consists of 
two or more sorts of resin. Furthermore, the surface treatment may be made on the base 
material surface, or other organic compounds and inorganic compounds, metal, etc. may be 
coated or vapor-deposited one layer or more than two-layer. 
[0021] 

[Example]Next, an example explains this invention for this invention more concretely. 
<Example 1> as a substrate (10), use a 1 2-micrometer-thick polyethylene terephthalate film, and 
to the organosilicon compound used as the material gas with plasma CVD method on it. Using 
hexamethyl disiloxane, the evaporation rate was changed, the gas barrier layer (61 micrometers 
of thickness, 87 micrometers, 191 micrometers, 410 micrometers, and 597 micrometers) (20) was 
laminated, and it was considered as the water-repellent gas barrier film (1). And the data in each 
thickness were set to CVD-1, CVD-2. CVD-3, CVD-4, and CVD-5, respectively. 
[0022]<Comparative example 1> As a comparative example of the above-mentioned Example 1, 
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with a vacuum deposition method, make an evaporation rate change it and on a 1 2-micrometer- 
thick polyethylene terephthalate film, The SiO x gas barrier layer (130 micrometers of thickness, 

228 micrometers, 433 micrometers, 670 micrometers, and 1201 micrometers) (20) was laminated, 
and the data in said each thickness were set to vacuum evaporation-1 , vacuum evaporation-2, 
vacuum evaporation-3, vacuum evaporation-4, and vacuum evaporation-5, respectively. 
[0023]Measuring the thickness with a transmission electron microscope about each data created 
by the above-mentioned Example 1 and the comparative example 1 , the unit is **. The 
composition atomic ratio in a gas barrier layer (20) was measured by X linear-light electronic 
analysis apparatus (ESCA-3200 Shimadzu Corp. make), oxygen transmittance was measured with 
the oxygen-gas-permeability measuring device OXTRAN made from MOCON, and the unit was 

set to cc/m 2 /Day. The result was shown in Table 1. 



[0024] 
Table 1] 




(A) 


(cc/mVday) 


SiOx 


ft 


CVD-l 


61 


54.12 


X= 1.8 




CVD-2 


87 


3.94 


X=1.7 




CVD-3 


191 


1.06 


X= 1.9 




CVD-4 


410 


0-58 


X = 1.8 




CVD-5 


597 


0.65 


X= 1.8 


m& 


mm-x 


130 


6.65 


X = 1.6 


ware, 




228 


4.44 


X = 1.5 




mm* 


433 


3.54 


X= 1.5 




mm-* 


670 


3.41 


X= 1.6 




mm* 


1201 


3.70 


X = 1.6 


man 



[0025] From Table 1, by the data which formed membranes with plasma CVD method, if there is 
not less than about 200A of thickness, oxygen transmission quantity shows sufficient gas barrier 

property below 1 cc/m 2 /Day. The color of the sample in this case was water-white. In order to 
give gas barrier property on the other hand by the data which formed membranes with the 
vacuum deposition method, 300-400-A thickness was required, and moreover, oxygen 

transmission quantity was higher than the data which formed membranes with a 3.5 cc/m /Da 
grade and plasma CVD method. 

[0026]<Example 2> as a substrate (10), use a 1 2-micrometer-thick polyethylene terephthalate 
film, and to the organosilicon compound used as the material gas with plasma CVD method on it. 
Using the tetraethoxysilane, by changing the oxygen flow rate at the time of membrane 
formation, the gas barrier layer (20) to which the carbon content of the surface (20a) of a gas 
barrier layer (20) was changed was laminated, and it was referred to as the data 2-1, 2-2, 2-3, 
2-4, 2-5, and 2-6 at order with much the carbon content. The surface angle of contact was 
measured with the interfacial tension meter per [ which was obtained ] each data, and it was 
considered as water-repellent evaluation, and was shown in Table 2. 
[0027] 
[Table 2] 
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(96) 


gftfcft 

(degree) 


2-1 


50.27 


94.0 


2-2 


42.39 


68.3 


2-3 


33.28 


49.7 


2-4 


25.42 


38.3 


2-5 


16.34 


26.9 


2-6 


11.75 


16.9 



[0028]From Table 2, by raising the carbon content of the surface (20a) of a gas barrier layer 
(20), an angle of contact becomes large and a canal and water repellence become high. 
[0029]<Example 3> as a substrate (10), use a 1 2-micrometer-thick polyethylene terephthalate 
film, and to the organosilicon compound used as the material gas with plasma CVD method on it. 
The gas barrier layer (20) which changed the carbon content of the gas barrier layer (20) by 
changing the oxygen flow rate at the time of membrane formation is laminated using hexamethyl 
disiloxane, It was referred to as the data 3-1, 3-2, 3-3, 3-4, 3-5, 3-6, 3-7, 3-8, and 3-9 at order 
with little the oxygen transmittance. Measuring the carbon content of the obtained data by X 
linear-light electronic analysis apparatus (ESCA-3200), oxygen transmittance was measured with 
the oxygen-gas-permeability measuring device OXTRAN made from MOCON (the unit is 

cc/m 2 /Day), and showed the result in Table 3. 



;oo30] 

Tab\e 3] 






(atomic cone H) 


(cc/m*/day) 


ft 


3-1 


2.06 


0.99 


IE 


3-2 


1.20 


1.13 


|R_ 


3-3 


1.96 


1.52 


**& 


3-4 


4.26 


11.39 




3-5 


10.09 


74.23 




3-6 


10.72 


80 72 




3-7 


11.73 


98.02 




3-8 


2603 


104.60 




3-9 


21.06 


106.60 





[0031 ]In order to be high and to have given oxygen barrier property from this result, oxygen 
transmittance was what needs to make the part where carbon concentration is low in a gas 
barrier layer (20), so that there were more carbon contents than Table 3. 
[0032]<Example 4> about data vacuum evaporation-2 obtained by the data 3-2, 3-8, and the 
comparative example 1 which were acquired in data CVD-3 obtained in Example 1 , CVD-4, CVD- 
5, and Example 3, vacuum evaporation-3, vacuum evaporation-4, and vacuum evaporation-5. The 
relation between the flexibility of a gas barrier layer (20) and the carbon concentration in a gas 
barrier layer (20) was measured by the following appraisal methods, and it was shown in Table 4. 
[Evaluation of flexibility] 

Hauling-proof nature ... returning and measuring gas barrier property with the above-mentioned 
oxygen transmittance measuring apparatus, after cutting down data in 60 cm in length, and width 
of 14 cm and pulling to a predetermined distortion (4%) by constant speed in the length direction 
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using hauling testing machine tensilon (made by a cage ene tech company) — as oxygen 

transmittance — a table — the bottom. 

[0033] 

[Table 4] 





BUS- 

(A) 


(cc/m 2 /day) 


mmm&m. 

(ccfrnVday) 


(atomic cone %) 


CVD-3 


191 


1.06 


1.05 




CVD-4 


410 


0.68 


0.58 




CVD-5 


597 


0.65 


1.02 




3-2 


166 


1.13 


98.62 


1.20 


3-8 


986 


104.60 


109.20 


26.03 




228 


4.44 


227.3 




«*-3 


433 


3.64 


231.3 






670 


3.41 


225.6 






1201 


3.70 


221.5 




PET 




1 141.4 


268 


- 



[0034] From Table 4, if 4% of hauling examination is done, degradation of oxygen barrier property 
will be seen by sample vacuum evaporation-2 created with the vacuum deposition method - 5, 
but. By the sample 3-8 which created low the carbon concentration in the barrier layer surface 
and an interface with a substrate, degradation of oxygen barrier property is not highly seen in the 
carbon concentration in data CVD-3 which changed carbon concentration to the thickness 
direction, 4 and 5, and a film. It was effective to have made the part where carbon concentration 
is high from this result in the center section, when giving flexibility to a barrier film. 
[0035] 

[Effect of the Invention]Since this invention is the above composition, it has the **** effect 
taken below. Namely, according to this invention, even if the barrier layer containing the silicon 
oxide which constitutes a gas barrier layer is thin, it shows very high barrier property, and it is 
concentration high near the surface, Since the compound which consists of one sort or two 
sorts or more of elements is contained out of a silicon oxide, carbon, hydrogen, silicon, and 
oxygen at least, it shall excel in a canal and water repellence, and shall excel in impact resitance, 
and shall be rich in flexibility. Thereby, the water-repellent gas barrier film of this invention has 
the outstanding gas barrier nature and transparency, and excel in a canal and water repellence, 
and excel in impact resitance, and it is rich in flexibility, and also the film which the 
environmental problem at the time of abandonment does not have, either can be obtained. 
[0036]Therefore, this invention demonstrates the practical effect which was excellent in the 
transparence of foodstuffs, drugs, and an optic in the **** use as a packed body [ still 
dominance / waste treatment / after use ] as a packed body which was rich in gas barrier 
property, a canal, and water repellence. 



[Translation done.] 
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l±mtJi tt-fhH* <ryfr&-YX~T : y X-?cvDmi>zX 



(3) 



fSBHT 1 1-30981 5 



[ 0 0 1 2 j 4 *: . 3 co^r « , H?ffits*3a 1 

[00 13] 

XolZ, 75Xf7?7 ^UAX^SSfi (10)^" 

^<ttfr®^^'x^*urs (20) £3TU K#*A 
■J Til (20) t±. S^^-ffc^i: . g5S£. 

**^&< fc i 1 WH^flrriaawfT-fc^T. 

/\''J Tfll (20) DftS (20a) fc*5tt4K^«KO 
( 1 ) T^*.. 

[ooujifc. jhtwrxKy 71(20) ojgjsfc: 

12BHL7J £r*rr S tfxcoflqGETT'T ^x'v-ft^W^ffl^ 
*2£ (&T/7X7CVDaJ:V^) tcioT. 77^ 
^>y?7 4 )U2*T%&mt (10) _Lfc?WI-*-*3E*tt 

[ 0 0 1 5 J iJESfeMfcyx^y 77^ ;UAc7>t?3t^rs 
KiftWu fix'VJTm ( 2 0) &SKfbNfc , ^ 

1. 3—1. 8t\ 0*31, amRimmco^cwj? 

a*, tfx^ y ra ( 2 0 ) co 0 . 1—40 tix 
^&&®.k.mi\$m<7>mmwi. o~i. s-c. * 

2aw±tf07C3R*^=5r-&fl:^*^ tfxj^jrm ( 2 

0) <7)5 0-8 0%-^W$iXTV>.g>a5{ii<0 2OC0g|5fi2r 

*CDK*£7)+M h H«SP<0fl!ii07C»fc:{B«S*i. 
0) t**K4»t«aH^tt, #xAy7*«4£*5r£>3^ 

[0016] ZCOX 0 tc, *fMioaWcte/r.xAy 77 

4ii>& ( 1 ) «i N Tyx/'sy r« (20) comm (20 

[00 17] ±IS7-7X-7CVDffi(CioT7y^\'yT 
1(20) £»Jft*-*fc*><Oir«Jl*ffr&tti: LTti, 
1,1,3,3 -f h^^f/k^Difty, ^-"f^f-yU^' 



^y^y, 7x— A/S^V. b'x/PhyxhdfS^^ 
>\ xh5xhdf>->-5> v 7i-/l/MJ^ h^fyy7 

■Ifc# { T£. 1#fcl, 1.3,3. -^h^^Ao^n^Mf 

[0018] _hl57" 7X7CVDt(i> ^-ffxt^T' 
?]£*-f£;#x (fiRI^{fN 2 o. co 2 ^) bMSLti 

(10) #MS§;fXTV<>.g,:7'7X-7CVD 

mmzmx u» s§5o-5ooo kcoa^/ s- y ra 

(20) *»i«-#-4ii:3&«TS4. S4t<{^N*yT- 
14. *Rtt<0ffi*»4, 1 0 0 — 50 0A<OJK/f*»*a4 L 

[00 19] CKOidtcLT^Six^^N'yTJi 

( 2 o ) t %&imwnmmtzte s i - o&^z t-xt 
^>ia. ^4^{i2aj.xto7c«*^^§^( : ^ ! , d ^ 

-th. mUZ, C- H^Srto-ffc^ife, S i- Ht£-£ 
Sr^o-ft-g-fe. C- Ofe-g-$rt,o-ft^. S i- 

^r*^H«, 7 7-i/yft(;5:-5W^, S^>fcK 

'ji/yMt,oA>fi<Dyij*, $^>(;. 

[0020] rm ( 2 0 ) 5:^747-7 

X-f--y^7 -f;UAT'^rSa« (10) i: LTfi. -TO? 

-f ^Ao«ffl g fl»c j: o mmmm-t & -r t -& . 

0>Rti\ ^yxfi/yffi, ^yrnb-uyfflfii s ^ry 

->vm^, ^\sv/\z—)VT}v-3-)v*m.-&\k. ^y 



(4) 
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£ h ClfiSI±t«i^ $ tlX Ufc 0 . ffeO* 

s^fe^J^sMSfl:-^, i m i> L < 2 

[0021] 

<Hi6Wll > S« ( 1 0 ) LT. ff§ 1 2^m£0,-KU 

Jg£^fc£-tf\ II6 1jKm, 87;um. 1 9 1 Atm. 
410/im > 5 9 7//m£7)^X J '<'JTJl ( 20) 
Lxm*i&tfX'<VT7 < >V2* < 1 ) t ut. -f-LT. 
^ffiUfT'tO^^ft-fixCVD-l. CVD-2. C 
VD-3, CVD-4, CVD-5i:L7t. 



[002 2] <Jfc^l>±EltM^10ifc«Hi:l, 

r . M£M%mzj: *) . 3HtaaE*SMfcs-«:rj»$ 1 2 

AtmO^Dx-5-l^>"rU7^1x— -f/UA±tc. Mil 
130jum, 228^m, 433//m, 670//m, 1 
2 0 1^tmiOS iO, tfx;VJTm (20) SrllJIL 

t, m3.&mmx'<vftm£*ix?timm- 1 . n*- 

2.. JMf - 3-;"3iat- 4 . J£«- 5 i: Lfc. 
[0023] ±G99t0y 1 t$ XlfttMM 1 fcTfWLfc 

SilSU -eomfitiAT'ftl.. ^a'iJTI (20) 4> 

on bsjk^ itf±. xmftmttmmw. ( e s c a - 3 2 

0 0 .Agpfl&f#tt)JcJ:Qa£U BS&iSa&tt. 

MOCON ttSS<OgSg^2iaKS3^a O X T R A N 
fcT3Sl5tU,*OJ«ilic c/mi /DaytU;. * 

[0024] 
[*1 ] 





fiEJ* 

(A> 


(cc/mVday) 






CVD-1 


61 


54.12 


X :1.8 




CVD-2 


87 


3.94 


X^ 1.7 




CVD-3 


191 


1.05 


X= 1.9 




CVD-4 


410 


0.58 


X = 1.8 




CVD-5 


597 


0.65 


X=1.8 


■-•ft 


&»-l 


130 


6.65 


X = 1.6 




£it-2 


228 


4.44 


X = 1.5 






433 


3.54 


X = 1.5 




3fc£-4 


670 


3.41 


X = 1.6 




&3T-5 


1201 


3.70 


X = 1.6 





[0025] auo. r^xvcvD^t-fiiiJKL^-* 

M)I#2 0 0A;gJ£fcJUb£>;fc.{£. RSBSttiP 

1 c c/m* /D ayJilTO+^pyx^'Hrtt^^-T 

#XA»J Ttt?:^-y:5^i6^{i3 0 0~4 0 0 AOffit 
JtW£<g-C#> 0 . L#>i> „ IftSaj&fttt 3 . 5cc/ra 

{0 026] <SOt0|2>Xtr (10) fcLT. 11$ 1 

2 // raO* 0 x^- u y *r \s— h 7 ^ 

A 'J TM (20) (20a) <*>08te«r¥££ft 

S*t^«J7i (2 0) SrSSL, ^mm^m 
<0^Hj*fc:JtfB2-l. 2-2,. 2-3. 2-4. 2- 



5 . 2 - 6 i: Ltz . » feiWrfHWKco* «H<0i$ji4ft 

[0027] 
[*2] 





(«) 


(degree) 


2-1 


50.27 


94.0 


2-2 


42.39 


6B.3 


2-3 


33.28 


49.7 


2-4 


25.42 


38.3 


26 


16.34 


26.9 


2-6 


11.75 


16.9 



[ 0 0 2 8 ] «2 X 0 . 71(20) <Of!l® 



(5) 
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(20a) <n>$mttmz±.\ l fz> ; t izx^ximfitf 

[00 2 9] i^MMS > 3SW (10) i: L"t, H§ 1 

2 m C7);tf ij if V 7 ^ U— h 7 -r £ 

U f(7)±C77XvCVDai:J:^ ^OJEifBftfxi: 

v\*UTJi (2 0) <0l)BB***t3gifc^y'CUrJi 
(20) fcfltWU -t<0H*aiflK^^v^tc*H3 
-1. 3-2. 3-3, 3-4. 3-5. 3-6. 3- 

7. 3-8, 3-9fcL*:. m^ittzmm^m-t^m 

te. xaoKH^WBIB (ESCA-3200)l:J;i3 
»S£U SSBSAKl*. MOCONltKOlSStfXjgJS 
«3aS&HBOXTRANfc:TWje (-f-0*fflttc c/m 

[0 0 3 0] 
[«3] 





(atomic cone %) 


(cc/m*/day) 




3-1 


2.06 


0.99 




3-2 


1.20 


1.13 




3-3 


1.96 


1.52 




3-4 


4.26 


U.39 




3-5 


10.09 


74.23 




3-6 


10.72 


30.72 




3-7 


11.73 


98.02 




3-8 


26.03 


104.60 




3-9 


21.06 


105.60 





[0O3US3J: 1 ), K***"***^ fc'lf 

jjfxxy TJf (20) ^fc^fjtigjgcoffi 

[0 03 2] <5at«4>50*«lT1§feilfe*RCV 
D-3. CVD-4. CVD~5tmffiM3X"&t>tltc 
*fi 3 - 2 . 3-8 ilXJt!Ri5iJ 1 Tfc <5>itfc»|EHMt 
-2. ^tf-3. s£»-4. jJMf-5fcowc. tfxA 
'JTJ1 (20) W^yf'Jf^ fctfXAUTJI (2 

0 ) +<o*4*«ki: <n$m* WT<mmmz x^xsm 

L, *4tc^L>t. 

W3|-?5ft914- • • tfR£*$60cm. «14cmfc 

ttS) srfflv^T. *s3rmtejgaTWjetf>s» (4%) 

[0033] 
[«4] 





(A) 


(cc/m l /day) 


(cc/mVday) 


(atomic cone %) 


CVD-3 


191 


1.05 


105 




CVD-4 


410 


0.58 


0.58 




CVD-5 


597 


0.65 


1.02 




3-2 


165 


1.13 


98.52 


1.9.0 


3-8 


9S6 


104.60 


109.20 


26.03 




228 


4.44 


227.3 






433 . 


3.54 


231.3 




«??-4 


670 


3.41 


^25.6 




«£5»-5 


1201 


3.70 


*2) .5 




PET 




141.4 


268 





[0 0 34] «4 ctO, 4%<og|-j»0SS«*ffdi:. 



t£Hi«£T'#j£ L JfcSHSHK*- 2-5 x'imm; < U T 
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<. f^jT-mmm. mtbn&mx'(Dmmig$zz<&< 

[003 5] 

r-m tim-i- h mm®nm z-tts^ v r-mim < x 

zmmn^frh imh&w±2 mxtcoym^ 
wstwi. 7u^f-/t'ijf 4-t,z , mtsi>cr>t-r%z.t 



Wkmz&ti. to, ttmm&izffix. 7u*~>t' 
'jf-f-c^tv^ft. mmmtz&vhmm±cowm 

[0036] «oT*«5Ki. *a*EKft. XflWA 

[@i i *^«o-nite^©sr^-r«bktt^r^N*ur 

1 • - - ■SMi&tfAJVJ 
10- 

2 0- ••tf.X/'v'JTJI 

2 o a • • • • nx) n* y rmcomm 



[@n 

20 a 20 
t 10 



(51) Int. Cl. e t^JE^ FI 

C2 3C 16/42 C2 3C 16/42 

// C08L 83:00 



<72>jm» an 

m^^^E^m 1 Tg 5 S 1 # CiJiSEP 



(72) ^bj* e# a 

" m^i5^mK^sciT@5#i^ assEp 



